This abstract was prepared for an invited oral presentation at the symposium “New
Science and Technology for Nuclear Waste Disposal and Environmental Remediation” to
be held by the Division of Nuclear Chemistry and Technology and the Division of
Environmental Chemistry, both of the American Chemical Society (ACS) at the ACS
National Meeting in San Diego, CA, April 1-5, 2001.

prepared: November 3, 2000



Molecular Studies of Interfacial Plutonium-Mineral Interactions on Manganese Oxide
Hydroxide Mineral Surfaces

D. A. Shaughnessy', H. Nitsche'?, R. J. Serne’, D. K. Shuh', G. A. Waychunas®, C. H.
Booth', and H. S. Gill'

(1) Chemical Sciences Division, The Glenn T. Seaborg Center, Lawrence Berkeley
National Laboratory, 1 Cyclotron Road, MS 70A-1150, Berkeley, CA 94720

(2) Department of Chemistry, University of California, Berkeley, CA 94720

(3) Pacific Northwest National Laboratory, P.O. Box 999, Richland, WA 99352

(4) Earth Sciences Division, Lawrence Berkeley National Laboratory, 1 Cyclotron Road,
MS 90-1116, Berkeley, CA 94720

Certain minerals in the environment can sorb metals, including transuranic radionuclides
(TRU) such as plutonium. Recent studies indicate that manganese oxide minerals can
preferentially sequester TRU over other minerals present in larger quantities. This has
implications for the transport of TRU through the environment. The interaction of
aqueous plutonium species with manganese oxide minerals is currently under
investigation. The mineral surfaces are characterized using x-ray diffraction, BET
surface area measurements, potentiometric titration, and soft x-ray absorption fine
structure spectroscopy (XAFS) at the manganese L; and oxygen K edges. These minerals
show a strong tendency for sorbing plutonium ions, and the amount of plutonium sorbed
increases with higher pH and lower plutonium concentration. Redox reactions between
the minerals and the plutonium are studied using absorption spectroscopy and XAFS.
XAFS is also used to determine the structures of the metal/mineral complexes.
Ultimately, this data will be incorporated into models that will be used to predict the
migration of TRU through the environment.



